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^■1 ^^l-^l ^iS. ^l-o]^ ^^A] srVM-o] ^^A] a.coij 7|HVo^ H. 

^1^1 ^^1-<^1 ^ti(\7} ^^Ai a.^^ ^;=§^>ji ^^Ai s-H-ofl cfl^v<^ 

^i^^V^ s.B.m ^^W. ^^^^ ^^t!: -2.^<^1 i4e1- "^J^ 

cfloiE-li- ^flii -^^^*>ji ^ o>Eili4 'g^^H ^^*>Ji. ^^^^ ^ 
^ 1J-^<H1 '4e1- ^Hfli4/4]1- 4^ ^ ^11^ 4^51-1- -MSttcf. 
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1020030020464 #^ ^^>: 2003/9/9 

4# Al>,E^oilA^^ ^-g- ^i^Ai ^ :jl {METHOD FOR 

ADAPTIVE TRANSMISSION AND RECEIVING IN A WIRELESS COMMUNICATION SYSTEM WITH MULTIPLE 
ANTENNAS} 

i 2^ ^ ^^^^ ^Aloflofl rc|.= cf^ oftfluf ^Ai ^-§- tVtfl 

M- ^^^^ ^Ml l-^£olt:f. 

£ 3^ ^ ^A]<^]oil 4^ cf^ oj-tfli^ X\^^^ ^-g- ol-Efl 

M- ^^1^ ^]^*>^ SJE.^ «^^<:^1» i4^\fl 

:£ 4fe ^ ^1^^ ^ A] oil oil i=f^ <?Vtfli4 -i-Al Al^E^^ ^tt ^-§- 

^^^1^ ^^^^ ^-§- ^el-^lBl ^#71^ ^M] M.^^o]v^, 



49-6 



1020030020464 " #^ ^^f: 2003/9/9 

(Multiple Input Multiple Output : MIMO)^ ^^a] cfojA^o)] o;]^ 

'a-i: ^1- u}-^<H 2q-z^- Cf^ ^Al oVtfli4^ ^ifl^ t:|.^^ 

(Spatial Multiplexing : SM) IJ-^^^I ^t^-. o] t::1-#2|- ttj-e)- cfs. oVefli^.^ 

OSIC(Ordered Successive Interference Canceller) n^^7li4 
ZF(Zero Forcing Equalizer) 2.^ MMSE(Minimum Mean Square Error) 7]^^] 
^^7l IL^ ML(Maximuin Likelihood) ^^7] A>-g-§>o^ ^ o;[t:f. 

t!:^, cfloiE-l ^^4^ ^ji cf^ ^Hojxg jrj2|.^ ^o]^ iJ-'^-^S. 9} 

(Alamouti)<^l ^tb ^<a=^J 7]^^ 4^Aicf ^^7]. ^^X] ^fl^o| 
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1020030020464 %^ 'U^}: 2003/9/9 

(Space TimeCSpace Frequency) Block Code : SBC) ^ tb iJ-'^'^lol, 'a:2l-i=l-T-&lsq- :^ol 

<11> o]9^:^o] cff^sl- «o^^^ ^Al ol:Eflu|-p>cf c]-^ iifl7l nfl^ofl cf^ oj 

#^ ^11 ^o.^ ^j^o] ^;gs]7i n^d\] ^1] 

<12> ^V^, oVEfll^ Al>,Eflo|lA-1 A^:^^ *j:^VAl7l^ f^efl 7]# 

lospan f-sl D]^ ^^ 6,351,499^7]- $i , o] s-s^o^ jjjjjq ^;gofl 

^■fl7l^ ^A] Aj-Bflofl cq-el- A^^>^ Aj^oii ^^i-^ ^^^^ ^^^]-<^ 7> 

^^^O.s>W| cflolBl ^o]^ ^<^m. <^lSlt!: ^-§- 

3>Hlcfl ol^-f-<d^ ^1^^<?1 HSDPAM- IxEV-DV LAN ^ 3g-tfl 

<i4> ne-lu]., 7l^^ iJ-^<HlAi A>-g-^ ^11^ ^VEfl ^ ^ 

5i- «j-Ai 7i^^ <a#^ ^fl^fi] ^A^ofl n^-si- A^^ ^>oi7> e T=]-f'^ 
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1020030020464 '^7.}: 2003/9/9 

4^ 7fl^ ^^^oll^i 4^ 'y^^ ^11^^ ^ 

^71 ^^Al s.:^^ :g-^ 7]a}.o^ «.^A1 ^ c^^^ 7)^0) «l^a1 

^ ^l-M- £^1- i^^-^ ^^^m ^7^1; b) ^1-71 ^^^^ ^^A] 2.:cofl 

n^-el- c^lolE]^ «.^^^].^ Tg-^l; c) ^^a] 2.00)] a)-ef ^^7\ b) ^^1 

oll^i -¥-^21-^ t-llolEil- ^S^l-*^ °fl^*l-o^ #^s>fe ^ d) ^7l ^ 
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a.^ ^<HlAi 7pj- c-HojE^ ^^1:^ ^l^^V^ S.B.^ -^^A] 

♦ ^^^>J1. ^^Al 2.^ol]Ai ^Al ^ o;^^ «.^a1 a.^» ^;^^]. 

SEt!-, ^7] c) ^7^1<^l'^■^ ^^tv s.^<^] m ^l- ^^^^lai- ^1- 

°fl^* ^71 d) "E-^ ^S.^ 7]^S] oVEflu)- nfl^^ ^^*> 

c) 2.s<Hl tfl«fl ^1- nfl^^ 

^^^V^ ^^<^1^ d) ^^l<=SlAi yItiVsl o>Eflq- Dfl^^ >^^^>^ ^o] 

a^, ^7] a) i) ^s:^ 7]^si ^^ai s. 

:^<^1 cH^, ^71 ^A^^ q-El-vfl^ ^ *>M-"?1 ^s.^- 

*>M-1- ^^*>fe ii) ^7l cf^^ 7l^sl «-^ai a.:^.* ^^a] s.:^ 
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cf^sl- 5l-5}olEisf v]^ ^^^^s\o] cf^s^- alia*]- 

«^ ^oM S-^ *>M-1- ^^^1-^ ^^1; ^ iii) -^-71 i) ^TjloflAi 

^71 ii) s.^^ alJii^H s.^-^^ 

iii) ^^1^, -^71 i) ^^]oflA| SLB.7\ ^7] ii) >5d^€ 

2-:B:acf €■ <^-^l- ^a:^*>^ -^7] i) 2.H7> ^^-71 

ii) ^;Nl<^l^i S-^ti4 ^ ^7] i) ^TflollA-l ^^x\ H.^<4 

^7l ^^Ai s^o^ 7]^^B] «-^Ai s.:^^ s.:^-^^^ 

^ i^-s ^^sf^ ^ ^^-71 i) ^;^1<H]>H >Jd^€ s^^q- ^ 

7l ii) 2.^7> ^Jl, .^1-71 ^:<i -^JiSl- Ej-el-nlEloilA-^ ^1-71 

^1^^^ ^ ^o] ^7] 4^5). S^;SJ^V]B]6\]X] ^7] Cf#^ 

^^iJt^ "SE 3. ^ O.^ •) ^;q]6|lAi ^^A] 3_^^ ^7] 

<{0 s-B.^ 71WVS] -^^Ai 3.^^ a:E--^^^ 2.:^ ^ 
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1020030020464 %^ 2003/9/9 

<25> iE^, ^7] ii) cf^joflA^ .^V7l J) c4.;^loflA-^ ^^Al 

^ ^V7l ii) ^T^joil^i ^EM^ ^^.A] 2. esq. .^v^] ai^m^ ^^ai 

4^3^- -^^>50 ^Al 2.:^-^4^<d S.:= ^ :l 

^^1; ^ ^7] i) ^^HlAi ^^Al 2.^S>|. ii) c].;^lo)lA-l Al^^ ^ 

-f . ii) ^^loil>^i fijE-sq- >a-7l >Jd^€ 2.:^^ 

7ltiVo] -a^Al 2.^^ S.^-^^^ ^ ^^^>^ ^711 

<26> ^ Cl-^ #^<ifl ^Eim ^Al Al>iEfloflAio:| ^-g- ^>hl 

o 

1— > 

<27> Cf-. ^Al Oj-Eflu^-. ^AlCfoflAi t:f^ ^fl^^ ^Sfl C^-^ 7llS^ ^ 

<28> a) >a-7l 4^ ^A^ofl 45^. AiS. t-llolEl ^^1-^ ^l^^l-i^S. ^ 

7l =^^^<^1 ^*fl ^^^^ ^11^ -^^5)- ^ 0>tflq. ^Al «J-Al_o^|7lA-l ^1] 

^^A] 3_^<>\] u^s^ ^7l 3.^^ 7)aVo] «.^Al ^ 

1=1-^51- 7ltiVo] «.=^Ai ^ s.^^ s.^^-^&<^] 4^ 

b) ^7l ^-^^ ^Al oj-tflul-ig ;;gja^ol] ^fl ^ ^J^^- ^^sr^ t^-H^^l^i 
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^>*>^ ^^1; ^ ii) >S-7l ^1]^ ^V-g-^H 

^tt, ^V7l ii) ^y] ^^^^ ^fl^ o.^^ AV-g-eH 

SNR# ;^l>a:*>^ ^ ^71 ^^mt ^^5^^ SNR^ >^]-§-^><^ >S-7l ^:?> 

^1^, 7fl^ ol-Bflu}.^ ^V^ ^AlcfoflA-1 Cf^ Oj#^ ^fl^^ 
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1020030020464 #^ ^^^V: 2003/9/9 

21- ^7] S-B.^ 71«VS1 S.:^ ^ 7l^V 

^^V^ -¥-5:^71: >^7l ^-§- 4^Al :^]o]7]ci\] 9]^ «j-Alol] ^7] ^11 

>d ^^5l-7]oll 9]^ ^^^^ Cl]olE-l# ^2:*H ^fl^^H #^^V^ ^Jl" 

i^fl^i; ^ ^1-7] ^lol7]ofl o^tfl o>Eflq- ^A] tiJ-Alo)] ttfe:}- ^>7l nfl 

^^^J-SS- ^2:*H ^11 ^1- "fls); ^ >a-7l ^fl^ ^J:^7HlA^ t-fl^l 

El» ^]2 ^^^^S. ^S^H ^12 4]^: °fl3Jl# 3L^^>Jl, >a-7l -jVEflq- pfl 

Ai ^]o]7]c^] 9]^ «j-A]oii i4el- 'a-^l ^fl^ -^^5|-7lsl >a-7l 

^M^^ ^12 -ai- iifl3E| # S^^^V^ ^4#2l-7l; ^ >a-7l ^-S- ^A] ;^lol7l 
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1020030020464 '^7]-: 2003/9/9 

-^^Sl- S.^ ^^7loll ^afl ^^A] 2.:E.S!]- ^7l 2. 
^^^>^ Hliil7ll- S^^Cf. 

7llSl ^Al o>Eflu|-^ ^^^<^l^i ^11^^ Cf^ 711^ ^ 

7l 4# ^11^ 4^1- i:l-€- dlolE-l ^^1-^ ^l^^Vi-^ 

:e.o11 i4el- ^^sl^i. ^7l ^^a} S.:e.^ 7)^5^ «-4^ai 2.= ^ ^:?]: cff^ 

^ 7lti}-2l -^^A] 2.^ ^ ^i-q- S.-^# i^^- ^^iL^] rcj-ej- >bM '^ff' SJ*^ ^11 

71; ^^7] <y:Efluf/43^ 4^7] oil Ai «?]:tllM-^ ^Jl- 
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1020030020464 ^^ ^x^>: 2003/9/9 

^^^H tijojEi ^^s^H #^*>^ ^fl^ ^^71; t^-^ <a#^ ^11^ 

^ ^-§- ^^^]^] ^#711- ^^^4. 

<^7lA-^, .^71 ^-i- ^^^]^] ^#7]^, ^1-71 ^1]^ ^^i7]o\] c^t^ ^^^^ 

^7l ^s.^- ^^l-^l^^ ^1-^:71^. ^7l ^^7]c>\] s]^ ^.g^ 

-^2j-7loil 7jl>a-^ -^^ >««>-§-3]-ot^ ^Ai oVBfluj.^ ^e^^ SNR# 

^-^^ ^^s^^ SNR /^l<:l-7]; ^ ^7] cf^s)- ^^B]^ SNR 7il^7l<^l 7^]^^ 
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^€ c^-^s}- ^j-^^^"?! ^-T-«H1^ MLCMaximum Likelihood) 

, OSICCOrdered Successive Interference Canceller) , MMSECMinimum Mean 

Square Error) 'Jd^ , ZF(Zero Forcing Equalizer) -f-sj- ^ o^i:! §1- 

<41> ofsflollA-l^ ^a.^ ^Jl^ t}c^ ^ ^Ajcmofl cfl^j-o^ ^ ^Vx^o] ^b:> 

7]# ^o><H]Ai ^Aj-o^ ^1^1 o. ^|.;,|. ^o] ^1-711 ^A]^ ^ oj^^ ^V^^l^] 

^^tbCf. 115114 ^ ^1^^ <i^5l 7>^1 ^ol^ ^Efl^ ^ o;i0.i^ <^7]ci\]/<\ 

^^1<^1<^1 tb^^^^l ^^Cf. S^oflAi ^ ^ig^ ^^*>7il ^'^*>7l 

^S^^}'^^. ^M]^^ ^^1* -i-3^>c^ ^A>tb ^^o\] tH^^i^ ■^'^t!: 

^^X] ^^^6\] cfl^l-c^ ^>^-fl*>7l] ^^tl-^. 

<43> i 1^ ^ ^^2] ^X\c^]d\] cf^ oj-Eflul- -^Al ^A] Aj^Efl^ ^tl: ^-§- <?>tfl 

<44> £ loll iEAl^ t.>Sq- ^Ol, ^ ^^Sl ^AHHl 14 s 01-^1114 J^Al Al:±,E^ 

^ ^tt <y:ElM M7fl^ oj-Eflul-sq. N7fl^ oj-Elluf* -f-tfl cfl 

<^lEi» #4^^*H, ellolEl^ w-jisj. ^ ^2:*><^ MIMO ^H^(120)* ^^^}^ 
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^(110) ^ MIMO ^11^(120)* ^^51^ cflolEi* ^2: ^ cflolEi 

» 4^^>^ ^^^(130)^ 5E^tlrCf. 
<45> <^7]^^, ^^^aiO)-& ;^H7l(lll), ^fl^ ^31^71(112). 

(mapper) (113), ^fl5ii(114) ^ #^(115)^ 

<46> ^^7.^^ ^-§- ^A] ;Hl<H7l(lll)fe ^^^(130)<^l>^i ^S.^(?fl^)Sl^ ^Jiofl sfl >^ 

S.cofl tcl-s^- ^1]^ ^J:2}-7l(112)^ ^1: Dl]5f| (113)2] wj- 

^ ^ oflB] (114)21 o>Bl]u|- nfl^ yj-ig-i- ^^t!-^. 

<47> ^fli^ ^S5|-7l(112)^ Cil<^lBl(b_i)l- <a^^<iM ^10^71(111)011 

>!di»^ ^^^o\] ttj-el- -^^Sl-tlrcl-. 

<48> °fl 31(113)^ ^11^ -^^5)-7l(112)ofl 21^ ^^^^ ffl^lBll- ^-g- ^lol7l 

(111)<H1 2l«fl ^a^^ c^ll- ^ol QAMoiq- PSK -^21 ^2: yj-'^o.^ ^2:*H 

<49> 

oj-Efluf oll3f|(ll4)^ ^1: nl]jil(ii3)oi ^^(^^)^ «i.o>A-l ^-g- 75llol7l(lll)oll 

^^^'^ #^(115)^ ^Elll4 D]l3l(114)0| ^^Xy=(xy.i-.A;y,if)''^ «}-0>A-l 

OFDM(Orthogonal Frequency Division Multiplexing)^)- t\-^ ^^sj- 

^J:^^ ^ «o^^oj] nl-el- aIj^^^ ^^^^1-<^ M7ll2l o>Eflu)- 

# -i-^ ^11 MIMO ^11^(120)^ ^^W. 
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<5i> ^X] 115)011 A-^o^ nf^ oj-tfluj- MIMO ^11^(120)^ P]^ 9in 

M-71- N7flS T^^^(130)<^1 ^^^cf. 

<52> ^^^(130)^ #^(131), '^Vtfli^/^Jl- 42:71(132). ^11^ 4^71(133), 

^^71(134) ^ ^-g- ^^^]^] ^#71(135)1- 5L^t!:i=l-. 
<53> ^^-1, ^Ai #c]-(i3i)^ ^^^(110)21 #ci-(ii5)o^ ^^el 51)-:^^ ^o.^ 

<54> <dtlM/^l- 4S7l(132)^ ^-Jd^dlOSl 4^A1 >ilol7l(lll)ofl o^Sfl 

fiJE. icj-e}- #^(131)o1lAi XlJ:rr=(>'/.i-»'/.vv)^S.YEl o> 

<55> ^11^ ^j^7|(i33)^ <?VEim/^l: 4^7l(132)olMi '^o]^ ^m^'^. 

^^71(134)^ ^^(131)<^lAi ^^'■>=<^>.i-^>.w)'"l- ^^^toH 

<57> <y:BlM/^l- 42:71(132)^- #^^(110)21 ^ -g- #^1 ^H7l(lll)oll o:| gfl ^^^^ 

^ ovtflul- nfl^ «j-igol «j-i^oi ;§^ofl^ ^11^ ^^71(134) 

^1:^ ^#^1-J7, cf^s). tij-i^o] ;g^ofl^ ML ^s)- , OSIC ^s}- , MMSE ^ 

^ «cJ-^, ZF 1}-^ -^21 7li^ 71-^cll ^ «J-i^o.^ >ai-* 
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<58> ^^ ^Al s^5^n]B\ ^t^7l(135)^ ^11^ ^^7l(134)oflAi ^11^ ^3). 

1- A>-g-3:>o^ ^-§- ^Aloll s).e^nlEil- ^^^(110)-$-^ 

<59> ^ ^^'^s] «a ^Al<^]s. 7)1^ M=2"a «ll -^Jl^ ^J-^^oll s^t!: <y: 



<60> , / „ >^ r 

i^n^ 1] 

<61> 



' (sy — s* + i)^, for even; 
(sj s*_i) ^, for odd ; 



{^^■^ 21 ~ 

<62> H 2^ ^ ^Ajc^lofl o].^ cf^ «y.Efli4 ^Ai Aj^^E^^ ^tb ^-g- ^y:^! 

M- ^^^^ ^Ml #^£01 cf. 

<63> ^ ^1^^ ^Al<:^loil icfs. ^Al^^ -S.:^^ cflolEi ^1€*>^ 

14 ol>a-^ ^^X] 3_^s. ^'^^SjJl. <il S-^fe ^11^ «j-^-g- ^^S} 

* ^t!: '?>tflM- ^'^^ ^^1^ ^^^^ ^4^^ S.:^ ^ 2.^ 

*m ^-§- ;^l<H7l(2200) ^ ^-g- ^lol7l(2200)<^l>H 3.B.(^^ 

^ 3.^ ^ ^^Ai ;^;y^ofl ^^s]^ t^loiE-l ;5i=^l-ofl t^el- oj^ ellolE-1# ^ 

^*l-7l ^t!" 3.B. 1-^(2100)^ ^^^cf. 
<65> ^A] s.^ 1:^(2100)^ ;Hlol7l(2200)<^l #^5]^ 

(0*^1 ^1]^ '-'Oil n^-ef cflolEloi] cfltb ^^*>fe 
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^11 ^ -¥-^21-71(2110). -^^^ 0<H1 cflt!: ^^^^ <?>EflM- 'g^-a- ^^s:>^ 

^ S.:^ 0 1:^(2130), JS.^ H cflth ^1- "11^4 '^TtflM- ^3^^ 

>0 1 ^^.(2140), ^-§- >|]ol7l(2200)ollAi #^5]^ -^^a] 2.= ^jy^ofl it^e^. 

^11 ^ -^^21-71(2110)5+ 27BS1 -^^Ai ^^.(2130, 2140) ^ *>M-1- «?!^*>^ '^^■^ 

S}-7l(2120) ^ ^-g- ;HH7l(2200)oll^i -^^A] ^_y^o11 ttj-ej- 27llSl 

as. 1-^(2130, 2140) Si %^ ^ t}^^ -a^^Vfe ^^2|-7l(2150)S i^tbi^. 

<^ c^7lAi, S.B. 0 1:^(2130)^ ^^^>£ 3717^ G^^^l ^l" ^fliJl (2131)sq- 

^^ 1-^ -^:^^<H1 ^tb "yr^im oll3il(2132)S. ^^^slJl. 2-^ 1 1:^(2140)^ 

3.7l7> <el 1^115^(2141)51- ^:?> xq-^sl-cHl ^tb ^tflM- nflsjl (2142)S. 

<67> olfil- ^ol ^^^^'HUi a= 04 1^ ^-atb t-flolBl 

r^og2(Q/)* :^l-^3:l-o^, cf^ ^fl^o^ ^^^ofl ^ 7\{^ 3.B. 7}^ 

<68> 71^31 wj-^^oflA-l^ ^ t-llolE^ t:ll^H ^tllM- 711^0. 

s ^^^^ ^>M-fil ^1-S§>fe ti]:^. ^ ^^HHI-^i^ s. 

^^■i- *-g-^H Jl^# ^tfl5|--S: =^ SJiE^ -^^tt CllolBl Xl^3:> 

^ ^4^^ 2-^<=>ll 1=1-^ ^Elli4 71^^^ A>-g-3r>^ 2.:=^ A>-g-tbcl-. 

<69> ^ ^^Sl ^AHHlA-1^ ^^A1 2.cofl ^711^ SL^7} 

SX^]"^, ^op^ ^«H1 si^fl ^ 7llsl .^^Ai 2.:^ 7^0.^^! ^|.q.o^ 2.^^# 

^1€^>^ W11;?11^>^1 ^^cf. 
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<70> £ 3^ ^ ^^Icllofl 4^ cf^ oVEim -^Ai ^A] Al^E^^ ^-§- 'jVtfl 

* ^t!: ^-§- ^inM ^^1^ ^^^<^1>H 3.^^ ^EflM-7> 2 
7l)<y A^s. cf^ cSlo]Bl ^^1-^ ^]^^}^ 67fl2] ^^Al 2.^^ ^^^4. 

<72> cf^ ci|o]E^ ^^1:^ ^^l^^V^ a^(310)fe Oofl^i ^ 9X^^, 

^ 2.= (310)* 2.^(320)^ c>l>a--2.^ ^ ^-2-1:^, 

<73> ^l-M-^ S-^» ^l^^m -f-^^ 2-^^ ^fl^ -¥-^51-^(330)* A>-g-^> 

^1^, U-^(340)3i|- oVBflul- «j-A^ (350)0] cfacf. trf^ ^^a] 2.:e.(310)1- ^ 

^^^>^ ^fl^ -^:&^(330), ^2: wj-^(340), 4^Ai «j-Ai(350) 7>^c11 <a^^ 

<74> :£ 4^ ^ ^^^^ ^^1<^1<H1 4^ <?>Efll4 Al^Efl ^-g- ojEfl 

^^1^ ^^^<HlAi2] *#£oli4. 

<75> :£ 46|1 s.^]^ M}S>\. ^o], ^ ^tgo] ^Alc^lofl rc|-^ Cf^ ^Eflu|. ^A] :f.Al X\^^ 

* ^-g- ^tfluf ^^Al ^^lo^ ^A] o>tim.7> M7flolJ7, c-flojEi 

'?l^>^i7> L7flfi] ^^Al 3_B.S. ^^^3£lcH ^-S- nfl, cf^ <y^^ 

^l-^^V^^-l #^ ^ Si^ 2.^S|- -^^Ai S-B.^ <5d^t!:Cl-. 
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<77> 

s.^ i# a-Bofl cH^H cff^sl- 

4^ 2.:^ ^^i=1-(S20). o] nfl >^7l ^TlKSlO, S20)^ ^>H^ ^V^T^ ^ 

<78> ^V7l^ ^711 (SIO, S20)^ ^ -£:^7> ^]-^^>^ S.= <HlAi «-^Al 

A-^-, ^7] ^^KSIO. S20)^ #o>^ cfl«fl ^B>/wol7lu)., /=4=/if 

ojigA^ Jb.,>Jj^./oi ^jo^ o^H.^ :^^t!:^-(S30) . 

0^ ^^*>:ii(S40), zL^^l ^o.^ S-JE. 1# ^^t!:^(S50). 

<81> >^1-7lollAi c};^] S30^ S.^<^] ^]%% ^ CllolEl ^^1- 7>^Cll ^ 
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<82> ^ ^'^S] ^ ^Alc^jol] ff|-S^- ^Al ol:EflM-7> M7fl <^ nfl ^7] tb «>S!l- ^ 

51- -^^^ 3^s. q-B^-'i ^ ojc^ 



<83> 



Sb= lOlog io( SNRsBc) = 10 log lof*^^ jf 



<84> 



<85> 





" ^1,1 


h\,2 "' 




H = 


^2.1 


/?2.2 

• *• 








hN,2 •" 





<86> 



4 BEfe ^ SNR2^ 71 ^> 71 §o.^ 3r>^ 5^ M-Ej-^ 

[^SJ-ii 4] Sm= min ,101og io( SNR sM.g) 



9X^ 



<87> , M 

<88> 4^ 5^^^^^ SNRsM,-^ qHl^fl ^Ai oVEllulS. ^^3£l^ A]^oi] tilt!: 

^ SNR<^1^, 4^ ^11^ 4^ ^^^ol SNR«^1 ^#*>^ w>%-^ 

^ ^^^^=1 5^ ^11^ 4^ ^<H1 Slsfl >a^ol Aj^dl 

£^^>7l ^^v 51- A>-g-^>ig ^11^ 4^ ^oil ^^^^ :a<^ ^ Si 

<89> >frtl-A^ 6^ <?l:EflM- ^7}- M7ll^ nil ^^-^S ^^5|-oll cfltl: 

^ SNR* M-Bl-vfl ^o]cl-. 
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<90> E s "h 



<91> 



<QO> 

-^sl- 7l^oll nl-el- ^^7\] ^^^r^. ^^1^ ZF 7]^* 

4-§-^ n^^^ 7^, MMSE 7]^^ A>-§-^ nflofl^ 8» ^]-§-tlr4. 



l^^^ 7] G=( H^'h) h' 



<94> , .. ^ .-1 



i^n^ 81 

<95> o]e.^^ :^ SNR^ =7^^^<^^i cf^^oil cflt!: ^Efli4/>ai- 42:71s. o^ig 

7]o\] -^^^o] A>-g-^ ^ o^O^X^^ A>-g-£l^ <?]:tflM-/^l- 42:71 Wj-'^ 

^ ^^e^ ^ SNR ^^^<^] q-El- £^1- m^^^m ^^.'4 wV^^cf. 

<96> oj-eflo^ ^*)-^ 9^ ^A] o>Bim- ^7> 2711 olJi, <?]:EflM-7> N>2 ^ ffl ZF 7l^^ 
S. cl-^^ ^Jr^s] ^ SNR* M-^-^ <^H1 ^l^^V^ 4^ 

lo^s.. 5^ ^ti-^ us. ^ ^1=1-. 

<97> , e; 

9] 2( H H) -^0 

, 1 ^ _ II 
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llhfhzll 

^Hlolc^, II hillll hall ^ = ^Al o>^li4:?> ^fl^ >S-^JE.olJi, ll^ll^ vfi] ^ 

(norm)<^lcf. 

<99> [^^A^ 10] 5^=101ogio(^^n,in(l-p')) + 5B 
[^sj-Ai Sm= 10 log io(V oriffgd - P^)) + 5fl 

<i04> £ 5^ ^ xt|-€- <?>tflM- ^l^^j* ^tl- 

* ^tl: ^-§- ^tfli4 ^^Al ;3-^lo^ ^Alcj-o^ ^-§-4^^ sl-e|-r.lEl ^#71(500)^ A 
'a:7l(510)5q- 7jl^V7l(520)» 5E^^V^ , ^11^ ^^7l<:>fl>^i ^fl^ :g-^ ^ 

H5>f SNR ^^^^ ^V^°» ^>-g-3:>^ AA -¥-51^ 5|-el-DlEi-5^^ ^ 
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<io6> ;^i'a-7i(5io)^ ^11^ ^^1-^:71(511)5^- ^^7i(5i2)s T^^j^^. ^^ 
^ ;^i^>7i(5ii)^ ^^7is-^Ei ^11^ -g-^ ^^^^ ^v-§-*v«^ 

^^^<?l l|H||^^ T^l^LVtl-c^-. 
<107> ^^71(512)^ ^11^ ^1-^:71 (511)«^lAi ;^l>a:^ ^fl^ ^^7lS 

-^E] <?J^s]^ SNR ^V^°* ^^*><>^ 3«>11 ^S.^- 

5a. ;^1A>71(520)^ ^5]-7l(521), cf^sj- ^E^^ SNR ;^1^7l(522) ^ cfl 

7ll<0:7l(523)^S ^^^^JL, -1-21-71(521)^ ZF MMSE 7l^<^l ^l^V*^ 

^ 7 SE^ 8S M-Bl-vfl^ ^1 Gl- ^^l-y-tVcf. 

<109> z^^^ SNR ;^1^7l(522)fe -"d^ ^^7l(521)oll ^«fl 

6«H1 sitv ^EflM-ii ^-lei^ SNR^ ;^l<itl-cl-. 
<iio> tfls^ ;^l'a:7l (523)^ cf^Sl- ^^e]^ SNR /^l'y:7l (522)<Hl^i ^1^^ <y:Efl 
M-t SNR^ >^>-g-*l-<^ 4 5<^1 ^^3^ 

Bl-Bl-nlE^'S^^o^ cfls^^ 711 ^Vtb^^-. 

•^^ ^l<^7i(5io)«^l ;^1'JlV71(520)<^1 s^n ^]^^ 

<y:7C>5l-^r>7l •S'^, -5^-5^ iit-^^ W>^<H '^J^^l-^*!-*^ ^^^-^^ 3l| = «Jl(501)3:l-oi 
^ ^H7l7> ^Al S.^^ ^^^V^C-11 A>^^ ^ ^cf. 

<112> £ 6^ ^ #^21 ^AHHl rc].^ cf^ <?>^m- Al^^E^^ ov^fl 

^^1^ 4^^^^ 71(600)^ ^^11 l-^JEolcf. 



<iii> 
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^ ^tl- ^-§- ^VtflM- ^^]^ ^^^^ ^-i- ^l<H7l(600)^ ^Jisl- ^ 

^ 2.^ ^^71(610), T'fl./^'a Eflol^(620). i^f^sl- 2.^ ^^71(630). 

tfl<^ll:(640) ^ til5l7l(650)S- ^^^^cf. 
<ii4> ^^71(610)^ ^^^<^l^i 3q = «Jjsl<H -2-^ ^^(601)<?] 

^^Sl- ^B./^'a tflol^(620)^ Tb,i^^s\. wliE^l-c^, 4^] 

<ii5> cf^sl- S.:^ ^^71(630)^ n^^^'^l^i 3]:B«flSlc^ ^^(601)<?1 ^ 

^ ^^"S- -^vw^ ^^.'^'S Bfl 01^(640)^ '^"•i^^^ «liii^>^, :£ 4^1 

^^^^ tiliE7l(650)<^lAi^ t£ S30 ^;^1<^1A-I5q- :^ol^ /b>/mo1i^ 3.^ ^ 

^"^^^ ZLSm, /=/b=/^o1ic^ ^4^^ 2.:^. HI tfl^H ^B./>-^M./«a nfl 2.H. 0 
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nil o] El ^^^^ ^^^^ £^1- t:!-^^ 7lig# 7] 
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A ^^^^ ^-g- «J-^<^1 ^<HAi, 

= ^ -^ssj- -^^^ ^ yl^lrS] :^^ai 

b) %7\ 2.:E.«^1 Itj-e}- «-^s}.^>^ cj;^]; 

C) ^>7l tCj-S]- %7\ b) ^^loflAi C-ilolE^l- ^2:*> 

2] 
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1020030020464 ^^ 2003/9/9 
3] 

Ai^u^biiA-io^ ^^ ^Ai 

4] 

c) ^^l«HlAi. ^<U^ ^^Al s.^c,fl cflSl] A]^ A^^^i A]^ nj)^ 

^ ^^^V^ ^-f , ^7l d) ^;^l<^lAi oVtflq. v^^^ ^^t}jL, 

^7] c) ^^I'HlAi, ^o^^ ^^Al cfltfl :42 >ai- A^>a-:£1- Ofl^ 

* ^^^V^ ^-f , ^71 d) t:f^2|- 7l«}-Sl oy^]]^J\■ u)):^^ ^^*>^ 

^Eflq- -^A] ^Al AjA^EfloljAiO^ ^-g- ^Al 
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1020030020464 %■^ <UA- 2003/9/9 
a) ^^7}, 

i) ^7] 7ltiVo^ -^^^ tk^ ^^A] s.B.<^] cfl«fl, >a-7l cff^ 

ii) ^7] ^-^2^ 7]^J:^ 2.^1- ^^Ai cH«|], cf^ 

iii) i) ^^^loflA^ >a^^ .^71 ii) ^;Nl<^l^i 2. 
f-» ^^*>^ ^^1 

6] 

V. 
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l^^^^ 7] 

iii) 

'S-^l i) ^Tflofl^i Al^^ ^^X) S.C7|. ^y] ii) Cj-;^lollA-l ^^A] 3_^^ 

^71 i) ^^A] S-^7> ^>7l ii) ^TjloIjA^ ^^A] 

^ ^-f , i) ^;^l<HlAi ^^.Ai .^71 >a^€ s.:^^ 

-^-^^ 7l«]:Sl -^^A] S-^-oi7lA^ ^Al s.^^ J2.= ^ 

^7] i) ^^^joflAi A1^^ ^^Al S^B.^ ii) ^;^lcHlA^ Al^;g ^^Al 2.^7]. 

^ji. 5l-el-plEl<HlA^ ^7l ^^^^ i-E ^o] >^7l 

3x)-e^-nlEioiiAi ^V7l cff^sj- ^i^iit^ i"!! iticf ^ , ^7] i) 
^^1<^lAi ^4^Ai sHs^- ^V7l s.^^ ^^Sf 7ltiVo^ :^^Ai 

3.^9 a.^-o^7iA^ ^A] ^^x\ S.B. ^ -^4^Ai s.JE.m s.-^^-s. 

♦ ^EflM- Al^e^oflA-lo^ ^^ ^A] 

8] 
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ii) >Jd^^ -2.^7> ^7] i) ^^A] 2.= ^ 

^1-71 ii) ^T^joll^i ^^A] s-csq. 

i=f^^ 7la}:Sl ^-tl 2.= -<^7lA^ ^A] 2.= ^ 2.= ^ 

-^■71 i) ^^l<HlAi Allfl^ ^^Al 2.^5ij. ii) ^;^lo1lA-l A1^^ 2.C7> 

^;Nl<^lAi S-^^q- -^M -tl^^ ^4^<0 S-B.^ cV^s}- 7laVo^ -^^Al 

9] 

4^ 7flSl ^Al o>Efll4l. ^-il^'Hl^i t\.^ ^a^^ ^fl^# -i-Sll Cf^ 7flfi1 ^ 

71 ^^^^ ^-g- «ol-^ol] o^lo^Ai, 

a) ^71 r}.^ ^^^^ ^iS. cf^ oIlolBl ^^1-^ ^ 

s.s.<Hl 1421- a.:^^ yjaVsl -^^^ S--^ ^ 
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7l«}-2] -^^Al s.^ ^ sr>M- 5L^th-^-a.<^l tcj-S]- ^^7] 

^^^m^ll ^>^5l^ ^^1 
1- i^^m tttflM- -^-^id Al^e^oflAio^ a^-§- ^A] 

I^^^J- 101 

c) ^^1^, 

i) ^7] C^-^ <a#^ ^11^ A>-§-^H SJt^^ ^11^ ^^^^ 

^ M-H^vfl^ ^ s)-5l-nlEl» 7l]^*>^ 

111 

^iio*c)-<^i 9X<^^^, 

^7] i) ^Tim, 
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12] 



^1- oim;^lo]ji, 

[^^IJ- 13] 




IIH||2= ± ^,P,J|2 



H = 
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^ 2003/9/9 



^7] ii) ^n^, 

« 3L^*>^ -i-^ ^li^^<^lAi^ 

[^T^^J- 14] 

■^7] f-S)- G)^ ZFCZero Forcing Equalizer) -fsl- 7]^'^ nfl 

G=( H^H)"^ h'' 

* nq-^fe ^tflM- -^^ -^^ Ai^B^oiiA-io^ ^-g- 

[^^^J- 15] 

^^^71 -^5)- G)^ MMSECMinimum Mean Square Error) -i-^ 7l^<a 
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161 

^7] oi-Eflul-it ^-le^^ SNR^ 

E s " h. 

>«d^ ^Sl- Go^ q^;5(|) ^^E^oj 

17] 

5^= min ,10 log io( SNR sm.q) 
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[^^iJ- 181 

19] 

^117«J-«^1 ^^Ai, 

^7l oVEflM- ^71- 2711 ^7l oVtim- ^7> 37fl oj^o] ^o. ^.F ^ 

^ ^51- 7l§^s. ^7] ^Efli4^ SNR^ ^-^^ ^:^]^ 

SNR sM.,= ^^^jJ^jy^-^=c^.(l-p')SNRsBc 

II 

C£ — 

' II H||2 ^ q^^ ^A] oj-tflu)- ^11^ ^^ajolia^^ 

^_ llhfhzll 

II hillll hall ^ ^ ^Ai ojEfli^:?)- iill'i ^^£0] ji, 

||v||^ vfi^ -^(norm)^ 
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Sj^= 10 log io(c?™„(l - p2)) + 

20] 

^1181}-<^1 9Xo]^^, 

^ -i-^ 7l§^S. ;^l>a:^ >S-7l ^-il ttEflM-^ SNR^ cf^sl 

SNR SM.^= „//^„s -1 = £^,(1 -p2)SNRssc 

c^7lAi ,A-'^A~^o^ (q,q) ^ -^^olji, 
II hj|2 



II hf hz 

P= * 



II hillll hall ^ ^ ^Al oi-^m^ ^1]^ >a-^£olji, 
l|v||^ ■^(norm)<a 

49-40 



1020030020464 %■^ <Uy^}: 2003/9/9 

Su= 10 log io(\r^(l - P^)) + Sb 

21] 

4^ 7fl^ ofEfluj-i- ^^^'Hi^^i <^^^ ^m-i 711^ ^ 

-^M = ^ 7]^^ S.^ ^ "g-tt 4^2)- 710V0] «.^A] 2. 

^-§- ^s.^- «j-^<Hi t-ijoiEii- 

«ll ^ssl-^ ciio]E-i# y^si^c^ ^^=^^}<^ ^-i- °114; ^ 

^^-71 ^-§- ^lol7l6|l o^tfl oVtflu). ^Al »g.Aloll 44 ^7l ^ai: nfl5E)o11 
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♦ i^^m ^EflM- -i-^ Al^x^JoflA-^o^ ^-§- 

22] 

^7] ^^s^7]<^]^^ c-floiBii- m ^1: ^s^H 

^^:^7M^^ ^^^^ n<=>]B\m: ^12 ^^^^^ ^s*h 

^12 ^Ir nflsj] 

^«S^>^ ^12 «y:Bflu|- nil 51 

♦ iE^^H . 

^-g- ;^iioi7Hl sisfl 1J-^<H1 ici-ei- >a-7l ^fl^ ^S.^7]S^ # 

^-§- ^1<H7H1 ^^11 oVEfluj- «j-^oii rti-el- ^7] :4l <y:tflq- 

nflsilsq- >^7l nflsil^ ^ ^x^^ ^^^^ ^^^It-I^ t:1-#2|-7l 
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231 

Efloi^ofl x^^^^ ^^^^ wiiii^H ^^Ai ^oiiAi 

^^>- -¥-^51- S.:^ ^^7lofl Sitfl ^^Al ^1-7] c)-^ 

^ 2.JE. ^^7l«^l ^?fl ^^Al tilH*>o^ S.= -c»i7lA-1 ^ 

^ 2.= ^ s.:^ ^ :^^>50 2. = !- ^^«>^ WlJil7l 

« i^^V^ <?]:EflM- -^>jd -g-^ Ai^E^oflAio^ ^Ai 
[^^^ 24] 

Cf^ 7flSl oVEfluj.^ Cf^ <a#^ ^fl^^ Cf^^. 7fl^ 4^ 
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S.:=<^1 ttl-ei- 2.^^ 7lti]-o^ ^^xi ^.c ^ ^ 

^ 71^^ -f-^Ai ^ ^>q. 2.-^ 5L^^- ^^<^] ol-ej- cf^ 

^*5^V<^ eijolE-l ^^^1- ^:^^s:H #^^>^ ^11^ 

251 
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s s.^^\^ ^-a ^-ti Ai>,^oflAisi 

26] 

71 

[^^^J- 27] 

^125*J-<H1 ^<H^i, 

^^71; 

^ SNR^ ^1^^>^ cf^S}- ^^S^^ SNR 7jlA]-7l; ^ 
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4^51- ^^e]^ SNR :^]^7M 9]^ :^]^^ ^Bfli4^ ^b]^ SNR^ 

1- i^^vfe ^^iM- -f-^ Ai^EjoflA-io^ ^-§- >a.^i. 

28] 

^7l ^^^ofl o>^lu|. «J.X]ol ^ ^7] 

MLCMaximum Likelihood) 1}"^, OSICCOrdered Successive Interference Canceller) 

MMSECMinimum Mean Square Error) ^s\- , ZF(Zero Forcing 

Equalizer) -i-^ # -^V-g-^H ^-tl ^1"* ^#^>fe 
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IS. 5] 



S3 
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